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(54) POUSHING METHOD AND DEVICE THEREFOR 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide a method and the device 
assuring efficient polishing by reducing washing for a polished wafer 
and a load to drainage treatment with the use of chemicals 
restraining. 

SOLUTION: Chemo-mechanical polishing is applied to a surface to 
be polished by forming a given electrical field around the surface to 
be polished with ultrapure water supplying between the surface to 
be polished of a material to be polished W and the polishing surface 
of a polishing member, and by sliding the surface to be polished and 
the polishing surface, respectively with an OH- or an H+ ion in 
water unevenly distributing around the surface to be polished. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]Supplying ultrapure water between a polished surface of an abradant and a polished surface of a polishing 
member. A polishing method grinding said polished surface in chemical machinery by sliding said polished surface 
and said polished surface mutually, forming a predetermined electric field near said polished surface, and making 
underwater OH ~ ion or H + ion unevenly distributed near said polished surface. 

[Claim 2]A polishing method according to claim 1, wherein a member including a catalyst which counters said 
polished surface and promotes dissociation of water, and to which OH ~ ion near [ said ] the polished surface or H* 
ion is made to increase is arranged. 

[Claim 3]A polishing method according to claim 2. wherein said catalyst is an ionic exchanger. 

[Claim 4]A polishing device comprising: 

A polishing member which has a polished surface. 

A gripping device which grasps an abradant and forces a polished surface of an abradant on said polished surface. 
A transportation device which carries out relative displacement sliding said polishing member and a gripping device 
on said polished surface and said polished surface. 

Electric field means forming which forms an electric field in which an ultrapure water feed unit which supplies 
ultrapure water between a polished surface of said polishing member and a polished surface of said polishing 
member, underwater OH ~ ion near said polished surface, or H + ion is made unevenly distributed. 

[Claim 5]Abrasive tools comprising: 
A tool attachment board. 

A catalyst which promotes dissociation of water attached to a clamp face of this tool attachment board, 
a polishing member of this dissociation promotion member which is alike on the other hand and is attached. 
An energizing means energized to said tool attachment board. 

[Claim 6]A polishing member which is a polishing member which grinds an abradant by contacting an abradant when 
grinding, and said at least a part of polishing member contains an ionic exchanger, or is characterized by being 
formed for a raw material which has the water permeability which consists of ionic exchangers. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]Especially this invention relates to the polishing method and device which are used for 
grinding abradants, such as a semiconductor wafer, metal, and ceramics, to flatness and mirror finished surface form 
about the polishing method and a device. 
[0002] 

[Description of the Prior Art]Wiring of a circuit carries out minuteness making as high integration of a 
semiconductor device progresses in recent years, and inter wiring distances are also becoming narrower. Since the 
depth of focus becomes shallow in connection with this when performing circuit formation by optical lithography 
etc., the higher display flatness of the image formation face of a stepper is needed. The polishing table 12 which 
stuck the abrasive cloth (abrasive cloth) 10 on the upper surface as it was considered as the means which carries 
out flattening of the surface of a semiconductor wafer and was shown in drawing 5 , The chemicals and the 
mechanical polish device possessing the top ring 14 forced on the polishing table 12 (CMP) are used holding the 
substrate (semiconductor wafer) W. 

[0003]In the polish device of such composition, the substrate W is held on the undersurface of the top ring 14, and 
it presses in a rise-and-fall cylinder to the abrasive cloth 10 of the upper surface of the polishing table 12 turning 
around the substrate W. On the other hand, by passing the polish abrasive liquid Q from the polish abrasive liquid 
nozzle 16. the polish abrasive liquid Q is held at the abrasive cloth 10, and polish is performed in the state where the 
polish abrasive liquid Q exists between the field (undersurface) where the substrate W is ground, and the abrasive 
cloth 1 0. As a slurry, when grinding a silicon wafer, for example, what distributed the particles of silica, etc. is used 
into the chemical solution which adjusted pH by KOH etc. 
[0004] 

[Problem(s) to be Solved by the Invention] however, in the above-mentioned Prior art, post-washing of the wafer 
after polish must fully be performed, or technical problems, like the load for effluent processing of a slurry and a 
penetrant remover is large occurred. 

[0005] Controlling chemical use, the load of washing of the wafer after polish or effluent processing is decreased, and 

an object of this invention is to provide the method and device which grind efficiently. 

[0006] 

[Means for Solving the Problem]The invention according to claim 1 supplying ultrapure water between a polished 
surface of an abradant, and a polished surface of a polishing member. By sliding said polished surface and said 
polished surface mutually, it is the polishing method grinding said polished surface in chemical machinery, forming a 
predetermined electric field near said polished surface, and making underwater OH " ion or H + ion unevenly 
distributed near said polished surface. 

[0007]Chemicals and mechanical polish can be performed without making OH ~ ion in ultrapure water, or H + ion 
unevenly distributed near said polished surface, and using a chemical by this. 

[0008]The invention according to claim 2 is the polishing method according to claim 1, wherein a member including a 
catalyst which counters said polished surface and promotes dissociation of water, and to which OH ~ ion near 
[ said ] the polished surface or H + ion is made to increase is arranged. A raw material which contains an ion- 
exchange membrane and an ionic exchanger like an ionic exchange nonwoven fabric as a member including such a 
catalyst, and a raw material which consists of ionic exchangers are preferred. A catalyst which promotes 
dissociation of water here is a dissociation promotion member of water with an operation which makes ion increase, 
without soiling ultrapure water. 

[0009]The invention according to claim 3 is the polishing method according to claim 2 that said catalyst is 
characterized by being an ionic exchanger. 

[001 0]h may be made to form for a raw material which has the water permeability which contains an ionic exchanger 
or consists of ionic exchangers in at least a part of polishing member. For example, may constitute a polishing 
member from an ion-exchange membrane and a usual polishing pad, and. It may be made to promote an ion 
maldistribution-ized operation of an ion-exchange membrane further by forming for a raw material containing an 
ionic exchanger like an ionic exchanger nonwoven fabric, or a raw material which consists of ionic exchangers, or 
attaching an ionic exchanger nonwoven fabric on an ion-exchange membrane. Since such a raw material improves 
the mobility of ion in a polishing member, it can reduce voltage required for movement of ion substantially. Since an 
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ionic exchanger nonwoven fabric has a function in which itself holds OH " ion or H + ion, it also has the operation 
which maintains ion which was unevenly distributed near the abrasive surface, and raises processing speed. 
[001 1]A gripping device which the invention according to claim 4 grasps a polishing member which has a polished 
surface, and an abradant, and forces a polished surface of an abradant on said polished surface, A transportation 
device which carries out relative displacement sliding said polishing member and a gripping device on said polished 
surface and said polished surface, It is a polishing device having the electric field means forming which forms an 
electric field in which an ultrapure water feed unit which supplies ultrapure water between a polished surface of said 
polishing member and a polished surface of said polishing member, underwater OH ~ ion near said polished surface, 
or H + ion is made unevenly distributed. 

[0012]the inventions according to claim 5 are abrasive tools having a tool attachment board, a catalyst which 
promotes dissociation of water attached to a clamp face of this tool attachment board, a polishing member of this 
dissociation promotion member which is alike on the other hand and is attached, and an energizing means energized 
to said tool attachment board. 

[0013]The invention according to claim 6 is a polishing member which grinds an abradant by contacting an abradant 
when grinding, said at least a part of polishing member contains an ionic exchanger, or it is the polishing member 
currently forming for a raw material which has the water permeability which consists of ionic exchangers. As such a 
raw material, an ionic exchanger nonwoven fabric produced by fibrous by methods, such as graft polymerization and 
radiation graft polymerization, is used suitably, for example. 
[0014] 

[Embodiment of the Invention] Hereafter, the embodiment of the polishing device concerning this invention is 
described based on drawing 1 t hru/or drawing 4 . The point that this polishing device has the turntable 1 2 which 
stuck the abrasive cloth on the surface, and the top ring (substrate holding device) 14 which countered this and has 
been arranged is the same as that of the conventional polishing device shown in drawing 5 . 

[0015]The maintaining structure which the drive made to rotate these in the level surface to the circumference of 
each shaft is formed in the turntable 12 and the top ring 14, and holds a substrate by methods, such as vacuum 
absorption, for the top ring 14 on the undersurface, The pressing mechanism which forces the polished surface-ed 
[ bottom ] of the substrate W which is an abradant on the field of the abrasive cloth 10 of the turntable 1 2 is 
established. 

[0016]Between the turntable 12 and the top ring 14, DC power supply 20 which carry out load of the predetermined 
voltage which makes the top ring 14 side positive are formed. The wiring from the power supply 20 is connected to 
the surface plate 22 which forms the substrate clamp face of the top ring 14. and the tool clamp face of the 
turntable 12 via a slide terminal or internal wiring, respectively. The ion-exchange membrane 24 is stuck on the tool 
clamp face of the surface plate 22 as a catalyst which promotes dissociation of water, and the abrasive cloth 10 is 
further stuck on the upper surface. The polishing member comprises these ion-exchange membranes 24 and 
crossing 10. 

[0017]As the ion-exchange membrane 24, both cation exchange membrane and anion exchange membrane can be 
used. As for the characteristics, such as thickness, porosity, intensity, and elasticity, although well-known arbitrary 
things are employable as a raw material, it is desirable to set up to allot the rear face of the abrasive cloth 10. 
[001 8]Unlike the thing of drawing 5 . this polishing device has taken the internal water supply method which supplies 
grinding liquid from turntable 12 inside between the abrasive cloth 10 and the substrate W. That is, two or more 
water supply grooves (or hole) 26 and drains (or hole) 28 are established in the surface plate 22. and the feed water 
and the drain manifold 30 which is open for free passage to these feed water or drains (or hole) are formed in the 
rear-face side of the surface plate 22. This feed water and drain manifold 30 are connected to external feed water 
and drain piping via the internal passages 32 and 34, a fluid coupling, etc. which penetrate the shaft 12a, 
respectively. 

[001 9]Hereafter. the polishing process by the polishing device of this embodiment is explained. If the manifold 30 of 
the turntable 12 is supplied by using ultrapure water as grinding liquid from water supply piping, this grinding liquid 
will be supplied to the ion-exchange membrane 24 from the water supply groove of the surface plate 22, as shown in 
drawing 2 . and will be supplied between an abrasive cloth and the polished surface of the substrate W via the 
abrasive cloth 1 0 of water permeability. 

[0020]Here. if the top ring 14 impresses the predetermined voltage used as positive between the top ring 14 and the 
turntable 12, an electric field will be formed into grinding liquid and the H + ion in ultrapure water and OH " ion will 
move by this. As a result, as shown in drawing 2 . OH ~ ion condenses near the substrate W side, and H + ion 
condenses in about 22 surface plate. The concentration of the OH ~ ion near the substrate W is suitably chosen by 
the construction material of the substrate W. and other polishing conditions, and the concentration is acjjusted by 
controlling power supply voltage. 

[0021] Separation of such ion is promoted by existence of cation exchange membrane or anion exchange membrane. 
Namely, as shown in drawing 3 (a), when cation exchange membrane is used. Ionization of water is promoted and 
only the H + ion by the side of the substrate W moves to the surface plate 22 side, and as shown in drawing 3 ( b), 
when anion exchange membrane is used, only the OH " ion by the side of the surface plate 22 moves to the 
substrate W side, and it becomes easy to localize OH " ion near the substrate W, respectively. As an example of a 
highly acidic ion-exchange membrane, the thing of Nation 117 (made by Dupont) is mentioned. 
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[0022]The ion maldistribution-ized effect at the time of using an ion-exchange membrane in pure water, and 
applying predetermined voltage is shown in drawing 4 as compared with the case where it does not use. In drawing 4, 
platinum (Pt) was respectively used for the sample and the electrode, and the ion-exchange membrane used 200- 
micrometer-thick Nation 1 1 7 (made by Dupont). As drawing 4 shows, it turns out that current flowed in many those 
who use an ion-exchange membrane, namely, dissociation of water has taken place mostly. When an ion exchange 
fiber is also used further in addition to an ion-exchange membrane, it also turns out that more current flows. 
[0023]Apply predetermined voltage using an ion-exchange membrane in ultrapure water, ion is made unevenly 
distributed, and the result of having processed the surface of the metal (copper) board by this is shown in Table 1. 
While holding a fixed gap and immersing the copper samples used as the platinum electrode board used as the 
negative pole, and the anode here into the ultrapure water filled in the container, It is the structure which allocates 
cation exchange membrane (Nation 1 1 7) between two electrodes, accommodates said whole container in a tight 
container, and purges the inside with Ar gas. It turns out that it can be processed by this by making ion unevenly 
distributed in ultrapure water using an ion- exchange membrane. 
[0024] 
[Table 1] 





m x 0k 
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(mm) 
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1 X4.5 


2 


4 0 


2.3 5 


flux 2 


1X3 


2 


3 0 


0. 83 



[0025]It grinds by rotating the top ring 14 and the turntable 12 in the level surface respectively, pushing the 
substrate W on the 10th page of an abrasive cloth by the top ring 14 in the state of drawing 2. Since OH " ion has 
condensed by predetermined concentration near the substrate W, the silicon on the substrate W and the dissolution 
of silicon oxide are promoted, and chemical and mechanical grinding can attain, without performing pH adjustment by 
a chemical. 

[002 6] After many portions of the grinding liquid supplied from the water supply groove 26 are supplied to the 
surface of the abrasive cloth 10 as mentioned above, and they perform scouring, according to the centrifugal force 
accompanying rotation of the turntable 12, they flow into the peripheral side of the abrasive cloth 10, accompanying 
grinding waste, and disperse from an edge. Although H + ion condenses to the grinding liquid by the side of the rear 
face of the ion-exchange membrane 24. this is discharged from the water supply groove 26 and the drain 28 
arranged by turns. 

[0027]Since the grinding liquid in which H + ion condensed is neutralized with the OH " ion contained in it by making 
the grinding liquid which dispersed from the turntable 12 join, there is no necessity of carrying out special 
processing. As mentioned above, in this chemical-and-mechanicahgrinding process, since the chemical for pH 
adjustment is not used, the time and effort of washing of the substrate W after polish and processing of an effluent 
including a chemical is reduced. 

[0028]Although the usual abrasive cloth used from the former may be used for the abrasive cloth 10, it is formed by 
this embodiment for the raw material which contains an ionic exchanger like an ionic exchange non woven fabric, for 
example, or the raw material which consists of ionic exchangers. Thereby, an ion maldistribution-ized operation of 
the ion-exchange membrane 24 can be promoted further, and it has a role of a catalyst which promotes dissociation 
of water. Ionic exchanger non woven fabrics are textiles containing the ionic exchanger which has a functional group 
of strong base nature like -N(CH 3 ) 3 OH, for example, and are produced with graft polymerization method and a 
radiation graft polymerization method. Since such a raw material improves the mobility of the ion in a polishing 
member, it can reduce voltage required for movement of ion substantially. Since an ionic exchanger nonwoven fabric 
has a function in which itself holds OH " ion or H + ion, it also has the operation which maintains the ion which was 
unevenly distributed near the polished surface of the substrate W, and raises processing speed. 
[0029]In the above, although the abrasive cloth 10 and the ion-exchange membrane 24 were used as the different 
body, this may be formed in one. Since the abrasive cloth which specialized rather than this had the high 
functionality as a polishing member can be provided and it is not necessary to form two-layer structure on the spot, 
workability is also good. Not using an ion-exchange membrane, a polishing member may consist of only ionic 
exchanger nonwoven fabrics. 

[0030]In the above, although the internal water supply method which supplies grinding liquid from the turntable 12 
side is adopted and the abrasive grain is not used/the external water supply method from the grinding liquid nozzle 
16 as shown in drawing 5 can also be adopted according to a polishing condition, and an abrasive grain may be used 
in this case. Also when using an abrasive grain, the slurry of a KOH base like before uses the thing which made 
abrasive grains, such as Si0 2 particles, suspended into pure water, without using. By making an abrasive grain 

intervene, a mechanical work is promoted and polishing speed increases. 

[0031]In this case, the grinding liquid in which H + ion condensed may provide and drain the drain 28 to the surface 
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plate 22 like a previous embodiment, and it may be made to discharge it from the edge of the surface plate 22 
according to a centrifugal force. In the case of the latter, the wastewater promotion slot which goes to an edge from 
the center of the surface plate 22 may be formed. An internal water supply method and an external water supply 
method may be used together. 

[0032]In the above, although the example which condenses OH ~ ion to the substrate side was explained, in grinding 
metal, such as copper interconnect, it arranges an electrode and anion exchange membrane so that H + ion may be 
condensed to the substrate side. 
[0033] 

[Effect of the Invention]As explained above, according to this invention, chemicals and mechanical polish can be 
performed, without using a chemical by making the OH ~ ion in ultrapure water, or H + ion unevenly distributed near 
said polished surface. Therefore, controlling chemical use, the load of washing of the wafer after polish or effluent 
processing can be decreased, and it can grind efficiently. 



[Translation done.] 
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* NOTICES * 
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TECHNICAL HELD 



[Field of the Invention]Especially this invention relates to the polishing method and device which are used for 
grinding abradants, such as a semiconductor wafer, metal, and ceramics, to flatness and mirror finished surface form 
about the polishing method and a device. 



[Translation done.] 
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PRIOR ART 



[Description of the Prior Art]Wiring of a circuit carries out minuteness making as high integration of a 
semiconductor device progresses in recent years, and inter wiring distances are also becoming narrower. Since the 
depth of focus becomes shallow in connection with this when performing circuit formation by optical lithography 
etc.. the higher display flatness of the image formation face of a stepper is needed. The polishing table 12 which 
stuck the abrasive cloth (abrasive cloth) 10 on the upper surface as it was considered as the means which carries 
out flattening of the surface of a semiconductor wafer and was shown in drawing 5 , The chemicals and the 
mechanical polish device possessing the top ring 14 forced on the polishing table 12 (CMP) are used holding the 
substrate (semiconductor wafer) W. 

[0003]In the polish device of such composition, the substrate W is held on the undersurface of the top ring 14. and 
it presses in a rise-and-fall cylinder to the abrasive cloth 10 of the upper surface of the polishing table 12 turning 
around the substrate W. On the other hand, by passing the polish abrasive liquid Q from the polish abrasive liquid 
nozzle 16, the polish abrasive liquid Q is held at the abrasive cloth 10, and polish is performed in the state where the 
polish abrasive liquid Q exists between the field (undersurface) where the substrate W is ground, and the abrasive 
cloth 10. As a slurry, when grinding a silicon wafer, for example, what distributed the particles of silica, etc. is used 
into the chemical solution which adjusted pH by KOH etc. 



[Translation done.] 
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EFFECT OF THE INVENTION 



[Effect of the Invention]As explained above, the OH " ion in ultrapure water or H + ion is made unevenly distributed 
[ near said polished surface ] in this invention. 

Therefore, chemicals and mechanical polish can be performed, without using a chemical. 

Therefore, controlling chemical use, the load of washing of the wafer after polish or effluent processing can be 
decreased, and it can grind efficiently. 



[Translation done.] 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] however, in the above-mentioned Prior art, post-washing of the wafer 
after polish must fully be performed, or technical problems, like the load for effluent processing of a slurry and a 
penetrant remover is large occurred. 

[0005]Controlling chemical use, the load of washing of the wafer after polish or effluent processing is decreased, and 
an object of this invention is to provide the method and device which grind efficiently. 



[Translation done.] 
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MEANS 



[Means for Solving the Problem]The invention according to claim 1 supplying ultrapure water between a polished 
surface of an abradant, and a polished surface of a polishing member. By sliding said polished surface and said 
polished surface mutually, it is the polishing method grinding said polished surface in chemical machinery, forming a 
predetermined electric field near said polished surface, and making underwater OH ~ ion or H + ion unevenly 
distributed near said polished surface. 

[0007]Chemicals and mechanical polish can be performed without making OH ~ ion in ultrapure water, or H + ion 
unevenly distributed near said polished surface, and using a chemical by this. 

[0008]The invention according to claim 2 is the polishing method according to claim 1. wherein a member including a 
catalyst which counters said polished surface and promotes dissociation of water, and to which OH ~ ion near 
[ said ] the polished surface or H + ion is made to increase is arranged. A raw material which contains an ion- 
exchange membrane and an tonic exchanger like an ionic exchange nonwoven fabric as a member including such a 
catalyst, and a raw material which consists of ionic exchangers are preferred. A catalyst which promotes 
dissociation of water here is a dissociation promotion member of water with an operation which makes ion increase, 
without soiling ultrapure water. 

[0009]The invention according to claim 3 is the polishing method according to claim 2 that said catalyst is 
characterized by being an ionic exchanger. 

[0010]It may be made to form for a raw material which has the water permeability which contains an ionic exchanger 
or consists of ionic exchangers in at least a part of polishing member. For example, may constitute a polishing 
member from an ion-exchange membrane and a usual polishing pad, and. It may be made to promote an ion 
maldistribution-ized operation of an ion-exchange membrane further by forming for a raw material containing an 
ionic exchanger like an ionic exchanger nonwoven fabric, or a raw material which consists of ionic exchangers, or 
attaching an ionic exchanger nonwoven fabric on an ion-exchange membrane. Since such a raw material improves 
the mobility of ion in a polishing member, it can reduce voltage required for movement of ion substantially. Since an 
ionic exchanger nonwoven fabric has a function in which itself holds OH ~ ion or H + ion, it also has the operation 
which maintains ion which was unevenly distributed near the abrasive surface, and raises processing speed. 
[001 1]A gripping device which the invention according to claim 4 grasps a polishing member which has a polished 
surface, and an abradant, and forces a polished surface of an abradant on said polished surface, A transportation 
device which carries out relative displacement sliding said polishing member and a gripping device on said polished 
surface and said polished surface, It is a polishing device having the electric field means forming which forms an 
electric field in which an ultrapure water feed unit which supplies ultrapure water between a polished surface of said 
polishing member and a polished surface of said polishing member, underwater OH ~ ion near said polished surface, 
or H + ion is made unevenly distributed. 

[001 2]the inventions according to claim 5 are abrasive tools having a tool attachment board, a catalyst which 
promotes dissociation of water attached to a clamp face of this tool attachment board, a polishing member of this 
dissociation promotion member which is alike on the other hand and is attached, and an energizing means energized 
to said tool attachment board. 

[001 3]The invention according to claim 6 is a polishing member which grinds an abradant by contacting an abradant 
when grinding, said at least a part of polishing member contains an ionic exchanger, or it is the polishing member 
currently forming for a raw material which has the water permeability which consists of ionic exchangers. As such a 
raw material, an ionic exchanger nonwoven fabric produced by fibrous by methods, such as graft polymerization and 
radiation graft polymerization, is used suitably, for example. 
[0014] 

[Embodiment of the Invention]Hereafter. the embodiment of the polishing device concerning this invention is 
described based on drawing 1 t hru/or drawing 4 . The point that this polishing device has the turntable 12 which 
stuck the abrasive cloth on the surface, and the top ring (substrate holding device) 14 which countered this and has 
been arranged is the same as that of the conventional polishing device shown in drawing 5 . 

[001 5]The maintaining structure which the drive made to rotate these in the level surface to the circumference of 
each shaft is formed in the turntable 12 and the top ring 14. and holds a substrate by methods, such as vacuum 
absorption, for the top ring 14 on the undersurface. The pressing mechanism which forces the polished surface-ed 
[ bottom ] of the substrate W which is an abradant on the field of the abrasive cloth 10 of the turntable 12 is 
established. 
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[0016]Between the turntable 12 and the top ring 14, DC power supply 20 which carry out load of the predetermined 
voltage which makes the top ring 14 side positive are formed. The wiring from the power supply 20 is connected to 
the surface plate 22 which forms the substrate clamp face of the top ring 14, and the tool clamp face of the 
turntable 12 via a slide terminal or internal wiring, respectively. The ion-exchange membrane 24 is stuck on the tool 
clamp face of the surface plate 22 as a catalyst which promotes dissociation of water, and the abrasive cloth 10 is 
further stuck on the upper surface. The polishing member comprises these ion-exchange membranes 24 and 
crossing 10. 

[0017]As the ion-exchange membrane 24. both cation exchange membrane and anion exchange membrane can be 
used. As for the characteristics, such as thickness, porosity, intensity, and elasticity, although well-known arbitrary 
things are employable as a raw material, it is desirable to set up to allot the rear face of the abrasive cloth 10. 
[0018]Unlike the thing of drawing 5 , this polishing device has taken the internal water supply method which supplies 
grinding liquid from turntable 12 inside between the abrasive cloth 10 and the substrate W. That is. two or more 
water supply grooves (or hole) 26 and drains (or hole) 28 are established in the surface plate 22, and the feed water 
and the drain manifold 30 which is open for free passage to these feed water or drains (or hole) are formed in the 
rear-face side of the surface plate 22. This feed water and drain manifold 30 are connected to external feed water 
and drain piping via the internal passages 32 and 34, a fluid coupling, etc. which penetrate the shaft 12a, 
respectively. 

[001 9] Hereafter, the polishing process by the polishing device of this embodiment is explained. If the manifold 30 of 
the turntable 12 is supplied by using ultrapure water as grinding liquid from water supply piping, this grinding liquid 
will be supplied to the ion-exchange membrane 24 from the water supply groove of the surface plate 22, as shown in 
drawing 2 , and will be supplied between an abrasive cloth and the polished surface of the substrate W via the 
abrasive cloth 10 of water permeability. 

[0020]Here, if the top ring 14 impresses the predetermined voltage used as positive between the top ring 14 and the 
turntable 12, an electric field will be formed into grinding liquid and the H + ion in ultrapure water and OH ~ ion will 
move by this. As a result, as shown in drawing 2 , OH ~ ion condenses near the substrate W side, and H + ion 
condenses in about 22 surface plate. The concentration of the OH ~ ion near the substrate W is suitably chosen by 
the construction material of the substrate W, and other polishing conditions, and the concentration is adjusted by 
controlling power supply voltage. 

[0021]Separation of such ion is promoted by existence of cation exchange membrane or anion exchange membrane. 
Namely, as shown in drawing 3 ( a), when cation exchange membrane is used. Ionization of water is promoted and 
only the H + ion by the side of the substrate W moves to the surface plate 22 side, and as shown in drawing 3 (b). 
when anion exchange membrane is used, only the OH ~ ion by the side of the surface plate 22 moves to the 
substrate W side, and it becomes easy to localize OH ~ ion near the substrate W, respectively. As an example of a 
highly acidic ion-exchange membrane, the thing of Nafion 117 (made by Dupont) is mentioned. 
[0022]The ion maldistribution-ized effect at the time of using an ion-exchange membrane in pure water, and 
applying predetermined voltage is shown in drawing 4 as compared with the case where it does not use. In drawing 4 , 
platinum (Pt) was respectively used for the sample and the electrode, and the ion-exchange membrane used 200- 
micrometer-thick Nafion 1 1 7 (made by Dupont). As drawing 4 shows, it turns out that current flowed in many those 
who use an ion-exchange membrane, namely, dissociation of water has taken place mostly. When an ion exchange 
fiber is also used further in addition to an ion-exchange membrane, it also turns out that more current flows. 
[0023] Apply predetermined voltage using an ion-exchange membrane in ultrapure water, ion is made unevenly 
distributed, and the result of having processed the surface of the metal (copper) board by this is shown in Table 1. 
While holding a fixed gap and immersing the copper samples used as the platinum electrode board used as the 
negative pole, and the anode here into the uttrapure water filled in the container. It is the structure which allocates 
cation exchange membrane (Nafion 1 1 7) between two electrodes, accommodates said whole container in a tight 
container, and purges the inside with Ar gas. It turns out that it can be processed by this by making ion unevenly 
distributed in ultrapure water using an ion-exchange membrane. 
[0024] 
[Table 1] 





M X £ f* 




(cm 1 ) 


(mm) 


(mA) 
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finxi 


1 X4.5 


2 


4 0 


2.3 5 
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1X3 


2 


3 0 


0. 83 



[0025]It grinds by rotating the top ring 14 and the turntable 12 in the level surface respectively, pushing the 
substrate W on the 10th page of an abrasive cloth by the top ring 14 in the state of drawing 2. Since OH " ion has 
condensed by predetermined concentration near the substrate W, the silicon on the substrate W and the dissolution 
of silicon oxide are promoted, and chemical and mechanical grinding can attain, without performing pH ac(justment by 
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a chemical. 

[0026]After many portions of the grinding liquid supplied from the water supply groove 26 are supplied to the 
surface of the abrasive cloth 10 as mentioned above, and they perform scouring, according to the centrifugal force 
accompanying rotation of the turntable 12. they flow into the peripheral side of the abrasive cloth 10, accompanying 
grinding waste, and disperse from an edge. Although H + ion condenses to the grinding liquid by the side of the rear 
face of the ion-exchange membrane 24, this is discharged from the water supply groove 26 and the drain 28 
arranged by turns. 

[0027]Since the grinding liquid in which H + ion condensed is neutralized with the OH ~ ion contained in it by making 
the grinding liquid which dispersed from the turntable 12 join, there is no necessity of carrying out special 
processing. As mentioned above, in this chemical-and-mechanical-grinding process, since the chemical for pH 
adjustment is not used, the time and effort of washing of the substrate W after polish and processing of an effluent 
including a chemical is reduced. 

[0028]Although the usual abrasive cloth used from the former may be used for the abrasive cloth 1 0, it is formed by 
this embodiment for the raw material which contains an ionic exchanger like an ionic exchange nonwoven fabric, for 
example, or the raw material which consists of ionic exchangers. Thereby, an ion maldistribution-ized operation of 
the ion-exchange membrane 24 can be promoted further, and it has a role of a catalyst which promotes dissociation 
of water. Ionic exchanger nonwoven fabrics are textiles containing the ionic exchanger which has a functional group 
of strong base nature like -N(CH 3 ) 3 OH, for example, and are produced with graft polymerization method and a 

radiation graft polymerization method. Since such a raw material improves the mobility of the ion in a polishing 
member, it can reduce voltage required for movement of ion substantially. Since an ionic exchanger nonwoven fabric 
has a function in which itself holds OH " ion or H + ion, it also has the operation which maintains the ion which was 
unevenly distributed near the polished surface of the substrate W, and raises processing speed. 
[0029]ln the above, although the abrasive cloth 10 and the ion-exchange membrane 24 were used as the different 
body, this may be formed in one. Since the abrasive cloth which specialized rather than this had the high 
functionality as a polishing member can be provided and it is not necessary to form two-layer structure on the spot, 
workability is also good. Not using an ion-exchange membrane, a polishing member may consist of only ionic 
exchanger nonwoven fabrics. 

[0030]ln the above, although the internal water supply method which supplies grinding liquid from the turntable 12 
side is adopted and the abrasive grain is not used, the external water supply method from the grinding liquid nozzle 
16 as shown in drawing 5 c an also be adopted according to a polishing condition, and an abrasive grain may be used 
in this case. Also when using an abrasive grain, the slurry of a KOH base like before uses the thing which made 
abrasive grains, such as Si0 2 particles, suspended into pure water, without using. By making an abrasive grain 

intervene, a mechanical work is promoted and polishing speed increases. 

[0031]ln this case, the grinding liquid in which H + ion condensed may provide and drain the drain 28 to the surface 
plate 22 like a previous embodiment, and it may be made to discharge it from the edge of the surface plate 22 
according to a centrifugal force. In the case of the latter, the wastewater promotion slot which goes to an edge from 
the center of the surface plate 22 may be formed. An internal water supply method and an external water supply 
method may be used together. 

[0032]In the above, although the example which condenses OH " ion to the substrate side was explained, in grinding 
metal, such as copper interconnect, it arranges an electrode and anion exchange membrane so that H + ion may be 
condensed to the substrate side. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1]I t is a sectional view showing the composition of the polishing device of one embodiment of this 
invention. 

[Drawing 2] It is a figure expanding and showing the important section of drawing 1 . 

[Drawing 3] I t is a mimetic diagram explaining an operation of the polishing device of drawing 1 . 

[Drawing 4] It is a figure showing the ion maldistribution-ized effect at the time of using an ion-exchange membrane 
as compared with the case where it does not use. 

[Drawing 5] I t is a figure showing the composition of the conventional polishing device. 

[Description of Notations] 

10 Abrasive cloth 

12 Turntable 

14 Top ring 

20 Power supply 

22 Surface plate 

24 Ion-exchange membrane 

26 Water supply groove 

28 Drain 

30 Manifold 

W Substrate (semiconductor wafer) 
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DRAWINGS 



[Drawing 1] 




[Drawing 4] 
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[Section classification] The 3rd classification of the part II gate 
[Publication date]October 27 (2005.10.27). Heisei 17 

[Publication No.]JP,2000-52235,A (P2000-52235A) 
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[Written amendment] 

[Filing date] July 20. Heisei 1 7 (2005.7.20) 

[Amendment 1] 

[Document to be Amended]Specification 
[Item(s) to be Amended]Claim 
[Method of Amendment]Change 
[The contents of amendment] 
[Claim(s)] 
[Claim 1] 

Supplying ultrapure water between a polished surface of an abradant, and a polished surface of a polishing member. 
A polishing method grinding said polished surface in chemical machinery by sliding said polished surface and said 
polished surface mutually, forming a predetermined electric field near said polished surface, and making underwater 
ion unevenly distributed near said polished surface. 
[Claim 2] 

A polishing method according to claim 1, wherein a member including a catalyst which counters said polished surface 
and promotes dissociation of water, and to which ion near [ said ] the polished surface is made to increase is 
arranged. 
[Claim 3] 

A polishing method according to claim 2, wherein said catalyst is an ionic exchanger. 
[Claim 4] 

A polishing member which has a polished surface, 

A gripping device which grasps an abradant and forces a polished surface of an abradant on said polished surface, 
A transportation device which carries out relative displacement sliding said polishing member and a gripping device 
on said polished surface and said polished surface, 

An ultrapure water feed unit which supplies ultrapure water between a polished surface of said polishing member, 
and a polished surface of said polishing member, 

A polishing device having the electric field means forming which forms an electric field in which underwater ion near 
said polished surface is made unevenly distributed. 
[Claim 5] 

The polishing device according to claim 4, wherein said electric field means forming adjusts concentration of ion by 
controlling voltage. 
[Claim 6] 

Abrasive tools comprising: 
A surface plate. 

A catalyst which promotes dissociation of water attached to a clamp face of this surface plate . 

a polishing member of this dissociation promotion member which is alike on the other hand and is attached. 
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An energizing means energized to said surface plate . 
[Claim 7] 

A polishing member which is a polishing member which grinds an abradant by contacting an abradant when grinding, 
and said at least a part of polishing member contains an ionic exchanger, or is characterized by being formed for a 
raw material which has the water permeability which consists of ionic exchangers. 
[Claim 8] 

A polishing member which is a polishing member which grinds an abradant and is characterized by laminating a raw 
material and an ion-exchange membrane containing an ionic exchanger, and constituting said polishing member. 
[Claim 9] 

A polishing member which a polished surface is formed and has water permeability, 

A gripping device which grasps an abradant and forces a polished surface of an abradant on said polished surface, 
A transportation device which carries out relative displacement sliding said polishing member and said gripping 
device on said polished surface and said polished surface of each other , 

A grinding liquid feed unit which supplies grinding liquid to a polished surface of an abradant from said polishing 
member, 

A polishing device having the electric field means forming which forms an electric field in which ion in grinding liquid 
near said polished surface is made unevenly distributed. 
[Claim 10] 

A polishing device of claim 9 **, wherein said grinding liquid makes pure water and an abrasive grain suspended. 
[Claim 11] 

A raw material in which said polishing member consists of ionic exchangers, and the polishing device according to 
claim 9 or 10, wherein an ion-exchange membrane is laminated. 
[The amendment 2] 

[Document to be Amended] Specification 
[Item(s) to be Amended]0006 
[Method of Amendment]Change 
[The contents of amendment] 
[0006] 

[Means for Solving the Problem] 

The invention according to claim 1 supplying ultrap ure water between a polished surface of an abradant, and a 
polished surface of a polishing member. By sliding said polished surface and said polished surface mutually, it is the 
polishing method grinding said polished surface in chemical machinery, forming a predetermined electric field near 
said polished surface, and making underwater ion unevenly distributed near said polished surface. 
[Amendment 3] 

[Document to be Amended]Specification 
[Item(s) to be Amended]0008 
[Method of Amendment]Change 
[The contents of amendment] 
[0008] 

The invention according to claim 2 is the polishing method according to claim 1 , wherein the member including the 
catalyst which counters said polished surface and promotes dissociation of water, and to which the ion near [ said ] 
the polished surface is made to increase is arranged. The raw material which contains an ion-exchange membrane 
and an ionic exchanger like an ionic exchange nonwoven fabric as a member including such a catalyst, and the raw 
material which consists of ionic exchangers are preferred. The catalyst which promotes dissociation of water here is 
a dissociation promotion member of water with the operation which makes ion increase, without soiling ultrap ure 
water. 

[Amendment 4] 

[Document to be Amended]Specification 
[Item(s) to be Amended]001 1 
[Method of Amendment] Change 
[The contents of amendment] 
[0011] 

A gripping device which the invention according to claim 4 grasps the polishing member which has a polished 
surface, and an abradant, and forces the polished surface of an abradant on said polished surface. The 
transportation device which carries out relative displacement sliding said polishing member and a gripping device on 
said polished surface and said polished surface, It is a polishing device having an ultrapure water feed unit which 
supplies ultrapure water between the polished surface of said polishing member, and the polished surface of said 
polishing member, and the electric field means forming which forms the electric field in which the underwater ion 
near said polished surface is made unevenly distributed. 

The invention according to claim 5 is the polishing device according to claim 4. wherein said electric field means 
forming adjusts the concentration of ion by controlling voltage. 
[Amendment 5] _ 
[Document to be Amended]Specification 
[Item(s) to be Amended]001 2 
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[Method of Amendment]Change 
[The contents of amendment] 
[0012] 

the inventions according to claim 6 are abrasive tools having a surface plate , a catalyst which promotes dissociation 
of the water attached to the clamp face of this surface plate , a polishing member of this dissociation promotion 
member which is alike on the other hand and is attached, and an energizing means energized to said surface plate . 
[Amendment 6] 

[Document to be Amended]Specification 
[Item(s) to be Amended]0013 
[Method of Amendment]Change 
[The contents of amendment] 
[0013] 

The invention according to claim 7 is a polishing member which grinds an abradant by contacting an abradant when 
grinding, said at least a part of polishing member contains an ionic exchanger, or it is the polishing member currently 
forming for the raw material which has the water permeability which consists of ionic exchangers. As such a raw 
material, the ionic exchanger nonwoven fabric produced by fibrous by methods, such as graft polymerization and 
radiation graft polymerization, is used suitably, for example. 

The invention according to claim 8 is a polishing member which grinds an abradant, and said polishing member is a 
polishing member, wherein the raw material and ion-exchange membrane containing an ionic exchanger are 
laminated and constituted. 

The polishing member in which a polished surface is formed in and the invention according to claim 9 has water 
permeability, A gripping device which grasps an abradant and forces the polished surface of an abradant on said 
polished surface. The transportation device which carries out relative displacement sliding said polishing member 
and said gripping device on said polished surface and said polished surface of each other. It is a polishing device 
having the electric field means forming which forms the electric field in which the ion in the grinding liquid feed unit 
which supplies grinding liquid to the polished surface of an abradant from said polishing member, and the grinding 
liquid near said polished surface is made unevenly distributed. 

The invention according to claim 10 is a polishing device of claim 9 **. wherein said grinding liquid makes pure water 
and an abrasive grain suspended. 

The inventions according to claim 1 1 are a raw material in which said polishing member consists of ionic exchangers, 
and the polishing device according to claim 9 or 10 with which an ion-exchange membrane is characterized by 
laminating . 
[Amendment 7] 

[Document to be Amended] Specification 
[Item(s) to be Amended]0016 
[Method of Amendment]Change 
[The contents of amendment] 
[0016] 

Between the turntable 12 and the top ring 14, DC power supply 20 which add t he predetermined voltage which 
makes the top ring 14 side positive are formed. The wiring from the power supply 20 is connected to the surface 
plate 22 which forms the substrate clamp face of the top ring 1 4, and the tool clamp face of the turntable 1 2 via a 
slide terminal or internal wiring, respectively. The ion-exchange membrane 24 is stuck on the tool clamp face of the 
surface plate 22 as a catalyst which promotes dissociation of water, and the abrasive cloth 10 is further stuck on 
the upper surface. The polishing member comprises these ion-exchange membranes 24 and crossing 10. 
[Amendment 8] 

[Document to be Amended] Specification 
[Item(s) to be Amended]0030 
[Method of Amendment]Change 
[The contents of amendment] 
[0030] 

In the above, although the internal water supply method which supplies grinding liquid from the turntable 12 side is 
adopted and the abrasive grain is not used, the externa! water supply method from the polish abrasive liquid nozzle 
16 as shown in drawing 5 can also be adopted according to a polishing condition, and an abrasive grain may be used 
in this case. Also when using an abrasive grain, the slurry of a KOH base like before uses the thing which made 
abrasive grains, such as SiC^ particles, suspended into pure water, without using. By making an abrasive grain 

intervene, a mechanical work is promoted and polishing speed increases. 



[Translation done.] 
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